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Abstract. Nowadays organic food production is a current topic due to the consumers 
increasing orientation toward safer and healthier products. Organic food derives from the agricultural 
systems that follow strict production techniques and chemical input rules. Wheat bran samples derived 
from two different production systems in the Northeast part of Romania were analyzed for heavy 
metals content, using atomic absorption spectrometry (AAS). One-way analysis of variance (ANOVA) 
was computed with SPSS Statistics program in order to determine the significance of the differences 
between the means. Lead concentration was higher in the conventional analyzed wheat bran samples, 
while copper and zinc concentration was lower in comparison with the organic analyzed samples. 
Although for cadmium, in both research years and for zinc, no significant differences between means 
were observed, a moderated relation between the two systems, with statistical significance at the 0.01 
level (2-tailed) was registered with higher mean values for the conventional system.  
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Introduction. Cadmium concentration is are more likely to be found in a higher 
concentration in the conventionally produced crops due to the ban of phosphate fertilizers use 
in the organic production system (Karavoltsos et al., 2008; Magkos et al., 2006). Dangour et al. 
(2009) in a systematic review on the available literature regarding the comparison of 
composition of organically and conventionally produced foodstuff presents the analyzed 
results of 161 relevant studies; they suggests that there is no difference between organically 
and conventionally produced crops for copper content and that the zinc content in the 
organically produced crops is significantly greater.  
Aims and Objectives. The aim of this study is the comparative analysis of heavy 
metals content (Pb, Cd, Cu, and Zn) of organic and conventional wheat bran samples in order 
to underline the potential differences. 
Materials and Methods. For the experiment 20 wheat bran lab samples were taken 
from a conventional production system at a location in Iaşi and from an organic production 
system at a location in Botoşani (both counties located in North-East of Romania) in 2011 and 
2012. Sampling and lab preparation of the samples were made in accordance with the in force 
standards (6, 8). Samples were analyzed for heavy metals (Pb, Cd, Zn and Cu) using atomic 
absorption spectrometry (AAS) by following the in force standards (5, 7).  
One-way analysis of variance (ANOVA) was computed with SPSS Statistics 
program in order to determine the significance of the differences between the means. A point 
biserial correlation (rpb) (a special case for Pearson correlation) was calculated for the 
dichotomous independent variable represented by the two systems, followed by a 2-tailed t-
test. 
Results and Discussions. Lead concentration was higher in the conventional 
analyzed wheat bran samples, while copper and zinc concentration was lower, in comparison 
with the organic analyzed samples. Although for cadmium, in both research years and for zinc 
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in 2012 no significant differences between means were observed, a moderated relation 
between the two system, with statistical significance at the 0.01 level (2-tailed) was registered 
(r=-0.72 and r=-0.89), with higher mean values for the conventional system Table 1. 
Tab. 1 
Heavy metal content (mean ± S.E. in mg kg-1 DM) of organic vs. conventional wheat bran 
and correlation coefficient between the organic production system and the heavy metal content 
 
Different letters for the same element denote significant differences for one-way analysis of variance (ANOVA): 
p<0.05 for ab, p<0,01 for ac, p<0,001 for ad; ** Correlation is significant at the 0.01 level (2-tailed);  
**Correlation is significant at the 0.05 level (2-tailed); MAL=maximum admitted limit according to 
COMMISSION REGULATION (EU) No 574/2011 
 
Conclusion. Toxic heavy metals content was higher in the wheat bran samples 
derived from the conventional production system but it was below the maximum admitted 
limit (4), while bioelements (Zn and Cu) concentration was higher in the organic analyzed 
samples. Bioavailability of minerals such as zinc may be influenced by phytic phosphorus 
found in higher concentrations in the fodder conventional products due to the use fertilizers 
containing soluble P. The lower Cu concentration found in the conventionally produced wheat 
bran can have a possible explanation in the higher and faster production of biomass.  
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Year 2011 Year 2012 
Specification n 
xsx ±  V% xsx ±  V% 
rpb 
MAL 
mg kg-1 
Org. 5 0.04±0.002a 9.25 0.06±0.003a 10 Pb  Eco. 5 0.02±0.002d 17.36 0.04±0.002d 13.7 - 0.694
**
 30  
Conv. 5 0.007±0.001a 19.29 0.007±0.001a 16.3 Cd  Org. 5 0.005±0.0004a 16.73 0.006±0.001a 19 - 0.718
**
 1  
Conv. 5 0.95±0.010a 2.32 1.86±0.024a 2.9 Cu  Org. 5 1.02±0.012b 2.65 1.97±0.028b 3.2 0.123 n/a 
Conv. 5 3.028±0.053a 3.88 3.12±0.031a 2.2 Zn  Org. 5 3.266±0.051b 3.52 3.28±0.078a 5.3 0.894
**
 n/a 
